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Diagrams 


PCB No. 


Diagram 


Component 

Layout 


Parts List 


VU/PPM 30 LED with GRM 


1.913.293.00 


1.913.293.00 


1.913.293.00 


1.913.293.00 


VU/PPM 30 LED 


1.913.294.00 


1.913.294.00 


LED PPM Meter (10 LED) 


1.913.291.00 


1.913.291.00 


1.913.291.00 


1.913.291.00 



Scope of Validity 



These instructions apply to the following assemblies: 



Display 


1 Channei, 
dark front panei 


2 Channels, 
dark front panei 


2 Channels, 
bright front panei 


4 Channels, 
dark front panei 


PCB No. 


PPM 


1.913.101 


1.913.105 


1.913.605 


1.913.321 


1.913.294 


VU 


1.913.102 


1.913.106 


1.913.606 


1.913.322 


1.913.294 


PPM w. GRM 


1.913.103 


1.913.107 


- 


1.913.323 


1.913.293 


VU w. GRM 


1.913.104 


1.913.108 


- 


1.913.324 


1.913.293 


PPM w. additionai 
smaii ievei meter 


- 


- 


1.913.610 


- 


1.913.294, 

1.913.291 
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1 General 



The Level Meter units with 30 LEDs have been developed for installation 
in the display panel of Studer Mixing Consoles. Instruments with VU (vol- 
ume unit) and PPM (peak program meter) characteristics, with or without 
gain reduction meter (GRM) are available. Instead of bar-graph indication, 
also dot indication is optionally available. 

The instruments listed below are equipped with the PCBs 1.913.294 (VU 
or PPM) or 1.913.293 (VU or PPM with gain reduction meter) according to 
the table above. Please consult the circuit diagram relating to the corre- 
sponding assembly number. 



1.913.102* 1.913.106* 



VU Meters 



PPM Meters 



1.913.104 1.913.108 




^ 40 ^ ^ 40 ^ 

1.913.101* 1.913.105* 

1.913.103 1.913.107 




1.913.322* 

1.913.324 




* Versions without gain reduction meter (GRM) 



1.913.606* 




I 40 1 

1.913.605* 1.913.610* 
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2 Functional Description 



PPM: 



VU Meter: 



Gain Reduction Meter: 
Small PPM: 
Bar/Dot Display Selection: 



The peak program meter is a quasi-peak value instrument with long decay 
time. When a signal voltage corresponding to a level of 0 dB is applied for 
10 ms, the resulting indication is -1 dB. Decay time (0 to -20 dB) is 1.7 s. 
The VU meter indicates signals according to the standard defined by ANSI 
1954. When a signal with a duration of 300 ms is applied, the indication is 
99% of the reference value. Rise and decay times on a VU meter are iden- 
tical. The factory-set lead is +6 dB. 

When the limiter/compressor is switched on, the GRM indicates the magni- 
tude of the gain reduction. 

The assembly 1.913.610 contains an additional small PPM meter with 10 
LEDs, normally used for AUX level indication. 

On each of the PCBs, selection of bar or dot display mode is provided. All 
level meters are factory-set to bar display mode; dot display mode is un- 
usual and recommended only if extra-low current consumption is required. 



PCB No. 


Bar Display Mode 
(Default Factory Setting) 


Dot Display Mode 


1.913.293.00 

(VU/PPM 30 LED w. GRM) 


insert: R3, R8, RIO, R15 
remove: R4, R9, R11, R14 


insert: R4, R9, R11, R14 
remove: R3, R8, RIO, R15 


1.913.294.00 
(VU/PPM 30 LED) 


insert: R3, R8, RIO 
remove: R4, R9, R1 1 


insert: R4, R9, R11 
remove: R3, R8, RIO 


1.913.291.00 (PPM 10 LED) 


insert jumper JS201 


remove jumper JS201 



3 Technical Specifications 



General: 


0 dBu S 0.775 Vrms 


Sensitivity for reference indication 


-1 dBu ... +16 dBu 


Input impedance 


>10 kQ 


Supply 


±15 Vdc 


+24 Vdc 


Current consumption without 
GRM (p. ch., bar display mode) 


Quiescent: 


45 mA 


35 mA 


Full load: 


80 mA 


80 mA 


Current consumption with GRM 
(p. ch., bar display mode) 


Quiescent: 


55 mA 


45 mA 


Full load: 


105 mA 


105 mA 


VU Meter (1.913.293): 


Indication range 


-20VU...+3 VU 


Accuracy 

(conditions: -10...+3 VU, 0...+50® C, 
31.5 HZ...16 kHz) 


± 1 segment 


Response time to -1 VU 


207 ms ±30 ms 


PPM (1.913.293): 


Indication range 


-30 dBu ... +15 dBu 


Accuracy 

(conditions: -30...+15 VU, 
0...+50“ C, 

31.5 HZ...16 kHz) 


± 1 segment 


Dynamic behavior 




, „ 0 dB, 10 ms burst 


Indication: 


-1 dB±0.5dB 


jumper normal r> jn o u l 
0 dB, 3 ms burst 


Indication: 


MdB±1 dB 


Jumper "fast" 0 dB, 100 ps burst 


Indication: 


-1 dB 


Decay time: 0...-20 dB 


1.7 s ±0.3 s 


GRM (1.913.294): 


Input voltage range 


min. control: OV ... +2 Vdc 
max. control: 0 V ... +11 Vdc 


Dimensions: 


1- and 2-channel units, dark front panel (w x h x d) 


40 X 170 X 97 mm 


2-channel units, bright front panel (w x h x d) 


40 X 190 X 97 mm 


4-channel units, dark front panel (w x h x d) 


120 X 170 X 97 mm 
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VU/PPM meter block diagram: VU/PPM/PPM FAST and LIN/LOG settings are established with 
jumpers J2 and J3, respectively. 



5 Alignment 

Required Instruments: AC voltmeter, Ri >20 k£2 

DC voltmeter, Ri >100 kQ 

AF generator, 31.5 Hz ... 16 kHz, 0...16 dBu; attenuator with 10 dB incre- 
ments. 

DC/DC Converter Check: Connect DC voltmeter to TPS (hot) and TP4 (ground). Feed generator out- 

put signal with line level (-1...+16 dBu) to the input (pins 5 and 7 of PI, or 
TPS and TP9); all green LEDs are on. 

DC voltmeter reading should be: 

3.1 ±0.1 Vdc (supply: ±24 Vdc), 

4.1 ±0.1 Vdc (supply: ±30 Vdc). 

Input Range: Feed generator output signal with line level (1 kHz, -1... ±16 dBu) to the 

input (pins 5 and 7 of PI, or TPS and TP9). 

Connect AC voltmeter to test points TPl (hot) and TP4 (ground). Reading 
must be adjustable with RA3 to 290 ±10 mVAc for the complete input level 
range. 

Line Level: Feed generator output signal with your line level (1 kHz, range: 

-l...±16 dBu) to the input (pins 5 and 7 of PI, or TPS and TP9). 

Adjust RA3 until all green LEDs are on. The red EEDs must be dark. 

(TP3: 2.5 ±0.1 Vdc)- 

Rectifier and Indication: Set J2 to VU, J3 to EIN. 

Feed generator output signal with your line level (1 kHz, usually 0 dBu) to 
the input (pins 5 and 7 of PI, or TPS and TP9). 

Connect AC voltmeter to test points TPl (hot) and TP4 (ground). Adjust 
with RA3 to 290 ±10 mVAc- All green EEDs must be on. 

Connect DC voltmeter to test points TP2 (hot) and TP4 (ground); the meter 
should read -3S0 ±15 mVDc- 

Connect DC voltmeter to test points TP3 (hot) and TP4 (ground); the meter 
should read ±2.575 ±0. 100 Vdc- All green EEDs must be on. 

Check: Set generator output for a DC voltmeter reading of 3.S ±0.1 Vdc- 
All EEDs must be on. Set generator output for a DC voltmeter reading of 
170 ±20 mVDc- Only the lowest EED must be on. 



4 VU/PPM Meters 



10.27.1481 (0602) 



Date printed: 12.06.2002 






1 . 91 3.1 01 -. 1 08/.321 -. 324 /. 605-.61 0 



Log Converter (PPM only): 



GRM (if included): 



Set J2 to PPM, J3 to LOG. 

Feed generator output signal (1 kFIz, +6 dBu) to the input (pins 5 and 7 of 

PI, or TP8andTP9). 

Connect DC voltmeter to test points TP2 (hot) and TP4 (ground). Adjust 

with RA3 to 1.18 ±0.05 Vdc- 

RAl and RA2: Basic setting according to the arrows in the diagram below. 

Procedure: 

1. Upper value setting: Adjust with RA2 to 3.06 ±0.10 Vdc- All green 
LEDs and four red LEDs must be on (±6 dB indication). 

2. Set generator output to -24 dBu (i.e., attenuate the ±6 dBu setting from 
above by 30 dB). 

3. Eower value setting: Adjust with RAl to 560 ±20 mVoc- Only the four 
lowest green EEDs must be on (-24 dB indication). 

4. These two settings are interdependent, therefore repeat steps 1...3 sev- 
eral times. 



Connect the Meter Unit to the console. 

Feed a test signal via an input channel. Set the level on the master output to 
nominal level ±20 dB. 

Switch the limiter on. 

Align with RA4 to a GRM indication of 20 dB. 
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Line Level for 1,913.291: 



Feed generator output signal with your line level (1 kFIz, range: 
+6. ..+15 dBu) to the input (pins 5 and 7 of P201, or TPS and TP4). 

Adjust R204 until all green LEDs are on. 

The red LEDs must be dark. 
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VU/PPM/GRM Meter 1 .91 3.293.00 



-1 , , , + 16dBu 




+ 15V +15V +15V +15V +15V 



15V 

A 



+ 15V 

A 



IC9 

33078 



15V 

A 



IC7 

LF353 



+ 15V 

A 



V 






IC5 

33078 



+ 15V1 

A 
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VU/PPM/GRM METER 


SC 


1 ,913,293,00 



1.913.101-.108/.321-.324/.605-.610 



VU/PPM/GRM Meter 1.913.293.00 




P401 
P402 
P403 
P404 
P405 
P406 
P407 
P408 
P409 
P410 
P41 1 
P412 
P413 



P201 
P202 
P203 
P204 
P205 
P206 
P207 
P208 
P209 
P210 
P21 1 
P212 
P213 
P214 
P215 
P216 
P217 
P21B 
P219 
P220 
P221 
P222 
P223 
P224 
P225 
P226 
P227 
P228 
P229 
P230 
P231 
P232 
P233 
P234 
P235 
P236 



P313 
P312 
P31 ) 
P310 
P309 
P308 
P307 
P306 
P305 
P304 
P303 
P302 
P301 



P136 
P135 
P134 
P133 
P132 
P13) 
P130 
P129 
P1Z8 
P127 
P126 
P125 
P124 
P123 
P122 
P12I 
P120 
PI 19 
PI 18 
PI 17 
PI 16 
PI 15 
PI 14 
PI 13 
PI 12 
Pin 
PI 10 
P109 
P108 
P107 
P106 
P105 
P104 
P103 
P102 
P101 
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Accompanying documents: 
Zugehoerige Unterlagen: 

PL 


General tolerance: 
Freimasstoleranz: 


Scale: 

Massstob: 

1 : 1 


Edition 

Ausgabe 


29.10.2001 


ZT 


ML 


HW 




Date 

Datum 


Visa 
Gez . 


Checked 
Gepr . 


Seen 

Ges. 


Index 


Substitute for; 
Ersatz fuer: 


Page: t i 

Seite: 1 / 1 
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z 


1 1 ] C 
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VU/PPM/GRM Meter 1.913.293.00 (4) 

Idx. Pos. Part No. Qty. Type/Val. Description 



Page: 2 of 2 

Idx. Pos. Part No. Qty. Type/Val. Description 



0 TP 5 54.02.0471 1 pee 

0 TP 6 not used 1 pee 

0 TP 7 not used 1 pee 



Stift d 1.5 *5.5 lot 

Stift d 1.5 *5.5 lot 

Stift d 1.5 *5.5 lot 



End ot List 



Comments: 

{01 ) Offset-voltage of 1C 9 LF 353 too large 
->replaoed by MC 

(02) R25 not used 

(03) IC7 LF353 replaced by LF412 

(04) DV4 added 
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LED PPM Meter (10 LED) 1 .91 3.291 .00 



green red 
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